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Charging up MS treatment
researchers at MediGene have identified cationic liposomes that specifically target the inflamed blood brain barrier and potentially could function as drug delivery vehicles or diagnostic tools for neuroinflammatory diseases. But it's still unknown whether the delivery system can improve the safety or activity of therapeutics for Ms.
NO: more muscles
researchers at the University of Manitoba and the Carolinas Medical Center have uncovered myogenesis-promoting properties in an over-the-counter expectorant and have increased the effect by synthesizing an analog that also releases the myogenic booster nitric oxide. the next step will be to see if these effects translate into a meaningful therapeutic benefit in animal models of muscular dystrophy and atrophy.
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This week in therapeutics
inhibiting NOd2 to treat Crohn's disease; boosting RAK levels for breast cancer; treating diabetes with selective pparγ agonists; using quinuclidine derivatives to treat COpd; and more…
This week in techniques
Multiplexed, high throughput, high accuracy array-based resequencing; mouse models of acute myelogenous leukemia; high stability, ph-responsive small interfering rNa-polymer conjugates for in vivo applications; and more…
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Probing the character of proteins
By Michael J. Haas, Senior Writer
A team from TheScrippsResearchInstitute has developed a high throughput technology that can screen compound libraries against proteins whose biochemical activities are poorly characterized. 1 The method, which relies on fluorescent activity-based chemical probes to identify hits, can screen libraries containing tens of thousands of compounds, an increase of two orders of magnitude over the capacity of existing activity-based protein binding screens.
About 30-50% of human proteins have unknown biochemical activity 2 and thus are not amenable to conventional high throughput screens, which require detailed knowledge of a target protein's activity or binding partners. Activity-based protein profiling (ABPP) overcame these limitations by using chemical probes capable of binding the active site on a large number of mechanistically related enzymes, thus obviating the need for specific information about a given target. But the approach required gel-based assays-a laborious and time-consuming process that limited activity-based screens to small libraries.
The Scripps team set out to overcome this low throughput hurdle by combining two screening approaches: activity-based probes and a microtiter plate-based high throughput screening technique. They dubbed the technique fluorescence polarization technology for competitive ABPP (fluopol-ABPP).
The team dispensed purified target protein into a 384-well microtiter plate, spiked each well with an individual library compound and added a polarized fluorescent probe. This setup allowed the fluorescence signals to be detected in the plate, bypassing the need for gelbased separation and detection.
Using fluopol-ABPP, the team screened libraries against two uncharacterized proteins implicated in human cancers: retinoblastoma binding protein 9 (RBBP9) and glutathione S-transferase ω1 (GSTO1). A screen of a 19,000-member library against RBBP9 identified a lead, the alkaloid emetine, that inhibited the protein at low micromolar concentrations. A screen of a 2,000-member library against GSTO1 identified an α-chloroacetamide that inhibited the protein at nanomolar concentrations. Gel-based assays confirmed the results of both screens.
Next, the team screened emetine and 75 structurally similar compounds against RBBP9 with activity-based probes and gel-based detection assays. They used the results to develop structure-activity relationships that shed light on the binding behavior of RBBP9 and the mechanism by which it is inhibited. No part of the SciBX publication or website may be copied, reproduced, retransmitted, disseminated, sold, distributed, published, broadcast, circulated, commercially exploited or used to create derivative works without the written consent of the publishers. information provided by the SciBX publication and website is gathered from sources that the publishers believe are reliable; however, the publishers do not guarantee the accuracy, completeness, or timeliness of the information, nor do the publishers make any warranties of any kind regarding the information. the contents of the SciBX publication and website are not intended as investment, business, tax or legal advice, and the publishers are not responsible for any investment, business, tax or legal opinions cited therein. 
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Out of the shadows
Experts contacted by SciBX said the Scripps team's method provided a good starting point for characterizing poorly understood proteins that have roles in human disease. Indeed, the key limitation may lie not in the method itself but in the availability of suitable probes.
Matthew Bogyo, associate professor of pathology at Stanford UniversitySchoolofMedicine, said fluopol-ABPP offered the dual advantages of increasing throughput relative to gel-based assays and simplifying the assay design relative to conventional high throughput approaches.
Bogyo has used activity-based probes to screen libraries containing at most a few thousand compounds and then used a gel-based assay to resolve and identify the hits. "This was certainly a low throughput method-not one I' d want to use on a library" containing tens of thousands of compounds as the Scripps team did in its study, he said.
Bogyo did note that the detection of fluorescence signals in the microtiter plates required screening of purified protein. That involves an information trade-off, he said, because "no off-target effects or selectivity could be assessed this way." In contrast, he said gel-based assays can screen proteins in mixtures and even in cells, thereby providing some selectivity information about the hits.
The two screening methods don't have to be mutually exclusive, Bogyo added. Fluopol-ABPP "could be a starting point for earlystage drug discovery research. You could use it to get at a scaffold that could lead to basic medicinal chemistry, X-ray crystallography SciBX: Science-Business eXchange SciBX welcomes editorial queries, comments and press releases.
To contact the editorial team at SciBX please e-mail editorial@scibx.com studies and assessment of the biochemical functions of the protein," he told SciBX. Jinyan Du, a research fellow at Dana-FarberCancerInstitute and the BroadInstituteofMITandHarvard, said fluopol-ABPP "will enable the identification of inhibitors for a much broader range of enzymes," in contrast to existing high throughput screening methods, which focus primarily on well-studied proteins such as kinases.
She said she would be interested in using this technology in her own research because it bypassed the need to identify suitable substrates for the target or develop robust in vitro assays around the target-substrate binding interaction. Du was lead author on a paper published in January that described a high throughput method for profiling activated tyrosine kinases in cancer cells.
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According to Du, another benefit of fluopol-ABPP is that use of activity-based probes requires no specialized knowledge, only knowledge of the general mechanistic classes of enzymes. "The method uses standard assays and equipment, so its adaptation by medicinal chemists should be quite straightforward, " she said.
Bogyo agreed that the technology should be readily exportable to any academic and industrial facility with high throughput screening technology. "This is a great application that has real value, " he said. "It will continue to have even more value as more probes become available. "
Indeed, Bogyo suggested that the chief limitation of the new technology might be the lack of probes suitable for screening some proteins. Most available activity-based probes target serine or cysteine proteases because these proteins are well known, although he said several researchers are working on probes for different classes of enzymes.
At the same time, Bogyo acknowledged that it might not be necessary to develop new probes to screen new classes of proteins with the Scripps method. "Some existing probes might work well enough on a purified protein target" to yield hits, he said.
Cravatt said that suitable probes are typically straightforward to synthesize and can be produced at sufficient scale and in a cost-effective manner for use with his team's method.
Cravatt said the team is using fluopol-ABPP to screen a range of uncharacterized proteins that appear to play roles in human disease. "We are also interested in expanding the technology to address enzymes from distinct mechanistic classes, " he said. Cravatt added that the team plans to optimize leads from their screens via conventional medicinal chemistry. He declined to disclose the IP status of the findings.
